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A B S T R A C T
The aim of this study is to assess anthropometric changes and menstrual cycle characteristics during the maturation
process of an adolescent female sample in Madrid, Spain. The new demographic context of Madrid, with a 33.9% of girls
coming from Central and South America, makes this study relevant in terms of new epidemiological situations that
could possible develop. The sample consists of 284 girls, ages 9 to 16 years, measured and interviewed in four school cen-
tres of Madrid. Results show that menarche is slightly earlier in the Spanish girls, but there are no other important dif-
ferences regarding the characteristics of their menses. However, the Spanish girls have a significantly higher intake of
menarcheal pain related drugs. The anthropometric changes accompanying menarche are greater in the immigrants, es-
pecially in terms of trunk fatness, leading to an »overweight« characterisation of this sub-sample. These maturational
profiles show the need for educational programs, especially focussed on the foreign adolescent population, to cope with
health risks related to overweight.
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Introduction
Migration has changed the demographic profile of
Spain in recent years. Even though the total percentage
of immigrant population in Spain is not as great as in
other European countries, the net migratory flow is by
far the highest of the European Community1. The eco-
nomic factor is the main motive for migration. A high
level of unemployment in the countries of origin is one of
the most important factors influencing the decision to
emigrate2, even though the immigrants often end up
with employment in the lower socioeconomic categories
of the host nation3.
This recent increase in immigrant population of Spain
offers the opportunity to study the microadaptative tran-
sition. It is acknowledged within the field of Human Biol-
ogy that environmental changes can lead to an imbalance
of homeostasis. This may be due to the acquisition of un-
healthy food habits4–6, the change in social context, and
other factors. These may result in the increase of epide-
miological risk factors of the foreign population7. In this
sense, the adolescent population is especially vulnerable,
for puberty is a dynamic period in terms of physical and
physiological change8,9. The main events of the growth
and maturational process at adolescence could be sum-
marized as follows:
1. A marked acceleration in the increase of most body
dimensions, with some differences by sex10,11. The
more rapid body growth includes a trend towards a
rise in weight8, as well as an overall increase in bo-
dy size.
2. Changes in body composition and body propor-
tions, due to differences in the timing and intensity
of growth among the different body dimensions and
components. These is a remarkable sexual dimor-
phism in this process12,13.
3. Sexual maturation is accelerated, with both the de-
velopment of the gonads and the sexual secondary
characteristics going through a series of well known
stages of maturation14.
Within this maturation process, menarche (the onset
of menstrual cycles), is one of the most objective indica-
tors of reproductive development. Menarche is known to
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be very sensitive to the environmental context15–17 and it
is a reliable indicator of a population’s well being18. En-
ergy balance is one of the important factors influencing
the timing of menarche19. Fat accumulation prior to
menarche is one of the main variables that influences
sexual maturation. Once menstruation commences there
is a period of adolescent sterility, which is characterized
by irregular and frequently anovulatory cycles14. Many
behavioural factors influence the length of this period20.
The objective of this study is to examine possible dif-
ferences in the maturation process of both Spanish and
immigrant girls in a sample of female students in Ma-
drid. Anthropometric changes and some characteristics
of the menses were the variables of interest.
Material and Methods
This paper is based on a sample of 284 girls, ages 9 to
16 years old, measured and interviewed during 2004–
2006 in 4 school centres of several districts of Madrid.
Girls from immigrant families comprise 33.9% of the
sample. The immigrants come from Central and South
America. This sample is representative of the demo-
graphic changes happening in Spain due to the migratory
flows that have taken place lately21.
Children and their parents or guardians were prop-
erly informed about the subject of the study, and the
written consent from the later was compulsory for inclu-
sion in the survey22. The anthropometric measures, ta-
ken according to the guidelines of the IBP protocol23,
consist of height, weight, skinfolds (bicipital, tricipital,
subscapular and suprailliac) and waist and hip circum-
ferences. The Body Mass Index (BMI), body fat percent-
age, and waist/hip ratio were also calculated. With regard
to reproductive maturation variables, the following data
were collected: menarcheal status (premenarcheal, post-
menarcheal), age at menarche, intensity of the bleeding
(light, moderate, heavy), ovulatory cycle regularity (reg-
ular cycles, irregular cycles), menstrual pain (yes or no)
and pain medication taken (none, without medical super-
vision, medically prescribed).
All these data were statistically analysed using para-
metric and non-parametric tests. Percentages, means,
and standard deviations were obtained. A multiple corre-
spondence analysis was employed to search for relation-
ships between the variables.
Results
The median age at menarche, estimated using the sta-
tus quo procedure, is 12.46 years for the Spanish girls
and 12.57 years for the immigrants.
In Table 1 we present some of the anthropometric
changes of Spanish and immigrant girls, classified with
regard to the presence or absence of menses. Except for
the body fat percentage in the Spanish girls, all the so-
matic variables show significant changes with respect to
menarcheal status. BMI increases in both the Spanish
and the immigrants, but more remarkably in the foreign
subgroup. Prior to menarche there were no differences
between the sub-groups in BMI.
The increase in body fat percentage is much more in-
tense in the immigrant girls, leading to a significant dif-
ference between the pre- and post-menarcheal girls in
this sub-group. In any case, there is no difference be-
tween the Spanish and immigrant girls in body fat per-
cent, either pre- or postmenarche. In contrast with the
variation of these anthropometrics, the waist/hip index
change with menarche is significant in both the Spanish
and the immigrants, but non-significant difference exist
between the two groups both in pre- and post-menar-
cheal girls.
The increase in body fat assessed in the immigrants
goes along with a significant fat accumulation at subsca-
pular, tricipital and suprailliac skinfold sites (Table 2).
Again, no differences were found in the Spanish sub-
-sample. Premenarcheal Spanish girls show higher bici-
pital and tricipital skinfold values (Bi: U=1119.0; p=
0.025; Tri: U=1099.5; p=0.005) than immigrant girls.
Post-menarcheal girls, however, are different only at
subscapular site, but in this case the immigrants have
the larger skinfold thickness (U=1342.0; p=0.014).
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TABLE 1
SOMATIC VARIATION REGARDING MENARCHEAL STATUS
Spanish Immigrants





Post- menarcheal 21.8 (4.1) 22.8 (3.4)





Post- menarcheal 28.6 (4.9) 29.9 (4.4)





Post- menarcheal 0.76 (0.1) 0.77 (0.1)
In Table 3 and 4 we present the characteristics of the
menstrual cycles in terms of regularity, intensity of the
bleeding, and menstrual pain. Because some of the medi-
cation used in the relief of this pain consists of non ste-
roid anti-inflammatories, which can present important
adverse effects such as gastric ulcers, the use of these
drugs as controlled by a medical professional has been
also studied (Table 4).
Regularity of the cycles tends to be greater in the im-
migrant girls, even though the percentage of irregularity
is high in both sub-populations. Regardless of their ori-
gin, most of these girls’ menses come along with moder-
ate bleeding, but a slightly higher proportion of the for-
eign girls report heavy bleeding.
Menstrual pain, also known as dysmenorrhoea, is re-
ported by more than 50% for both sub-samples. Despite
these reports, a low number of girls use drugs to alleviate
menstrual pains. Although there is no significant differ-
ence between sub-samples in the percentage of girls who
suffer from dysmenorrhoea, there is a significantly higher
consumption of pain medication among the Spanish girls,
both for medications which are prescribed and for drugs
without medical supervision.
In order to get a deeper insight into the multivariate
association of the measurements, a multiple correspon-
dence analysis was carried out (Fig. 1). For this proce-
dure, the menstrual cycle characteristics and the origin
of the girls were included, along with the BMI, as it
stands for an adequate indicator of the nutritional sta-
tus24,25. The analysis may be interpreted to indicate that
there are two different maturational profiles. The Span-
ish are associated with normal weight or underweight
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TABLE 3
MENSTRUAL CYCLE CHARACTERISTICS REGARDING MIGRATION
Menstrual cycle regularity (%) Intensity of the bleeding (%)





Immigrants 61.1 38.9 11.1 66.7 22.2
TABLE 4
MENSTRUAL PAIN AND USE OF RELATED MEDICATION
Menstrual pain (%) Medication (%)









Immigrants 52.8 47.2 88.9 5.6 5.6
TABLE 2
SKINFOLDS’ VARIATION REGARDING MENARCHEAL STATUS
Skinfolds Spanish Immigrants





Post- menarcheal 9.6 (4.4) 9.7 (3.8)





Post- menarcheal 15.7 (5.6) 15.5 (4.7)





Post- menarcheal 12.3 (6.4) 14.0 (5.3)





Post- menarcheal 14.6 (8.0) 17.1 (8.0)
status, along with cycle regularity. In contrast the immi-
grant girls are associated with overweight and irregular
cycles.
Discussion
Migration is a process that has numerous implica-
tions, affecting socio-economic status, behaviour, and
health, which can make immigrant populations vulne-
rable26,27. Moreover, their mental health status is going
to be related to their cross-cultural experiences, overall
human acceptance, and tolerance28. Immigrants in their
new settings may keep their habits and cultural identity
as long as possible, but tend to acquire characteristics of
the receiving population, including the aspects of physi-
cal growth and the disease profile29. Adolescence is a
stage of great sensitivity to environmental conditions be-
cause of the number of events taking place, including the
development of the adult personality.
The anthropometric changes that are observed in
these Spansih and immigrant students have already been
described as »normal« within the maturation process30–33.
We show here, however, that the somatic changes at men-
arche of the immigrant sample are, generally, greater
than those of the Spanish sample.
The reason for this pattern differentiation could be
that the control of the maturational process has dissimi-
lar biological characteristics in each sub-sample. In addi-
tion, the stress of migration may be a factor, as stress can
lead to a greater fat accumulation34. After menarche,
trunk fat accumulation seems to be more remarkable in
the immigrant girls, a pattern which is important due to
it’s close relationship with metabolic and cardiovascular
diseases35,36.
As seen in this study, to be an immigrant girl is associ-
ated with overweight, supporting the idea that migration
can somehow be interpreted as health risk factor37. Ir-
regularity in ovulatory patterns is also defining charac-
ter. This irregularity is frequent during this maturation
transition, but could also indicate another underlying
situation, such the polycystic ovulatory syndrome.
The prevalence of dysmenorrhoea in this sample is
similar to that reported in another study focused on an
adolescent population38. It is interesting that despite the
similar percentages of dysmenorrhoea between Spanih
and immigrant girls, a medical treatment for the pain is
more common in the Spanish. This could be interpreted
as the reflection of a different perception of these women
regarding their menses, so that for the immigrants the
pain is accepted as part of the process and not as a health
problem.
All these findings suggest that there is a need for edu-
cational programs especially focussed on the foreign ado-
lescent population, so that health problems and risk situ-
ations can be prevented.
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PROFILI SAZRIJEVANJA I MIGRACIJE U @ENSKOJ ADOLESCENTNOJ POPULACIJI U
MADRIDU: POSTOJI LI POTREBA ZA NOVIM STAJALI[TIMA?
S A @ E T A K
Svrha ove studije je procijeniti antropometrijske promjene te karakteristike menstrualnog ciklusa tijekom procesa
sazrijevanja adolescentica u Madridu, [panjolska. Novi demografski sadr`aj Madrida, sa 33,9 % djevojaka iz srednje i
ju`ne Amerike, ~ini ovu studiju va`nu u smislu novih epidemiolo{kih situacija koje se mogu razviti. Uzorak sadr`i 284
djevojke u dobi od 9 do 16 godina, mjerenih i intervjuiranih u ~etiri {kolska centra u Madridu. Rezultati pokazuju da se
menstruacija javlja ne{to ranije kod {panjolskih djevojaka, ali nema drugih zna~ajnih razlika koje se odnose na karakte-
ristike njihovih menstruacija. No, {panjolske djevojke imaju zna~ajno vi{i unos lijekova protiv menstruacijskih bolova.
Antropometrijske promjene vezane uz menstruaciju ve}e su kod imigranata, osobito u slu~aju debljine trupa, koje vodi
karakterizaciji pretilosti tog sub-uzorka. Ovi profili sazrijevanja pokazuju potrebu za edukacijskim programima, oso-
bito usmjerenim na stranu adolescentsku populaciju, kako bi se lak{e iza{lo na kraj sa rizicima vezanim uz pretilost.
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